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Count tables and other processed data necessary to reproduce all analysis from the manuscript are deposited in figshare with DOI 10.6084/
m9.figshare.12382685.v1. Raw sequencing data are deposited under a Data Access Agreement to protect patient privacy in the European Genome-Phenome
Archive with the accession id EGAS00001003414. Sequencing data from the healthy individuals are deposited in GEO with the accession id GSE75478. The source
data underlying Figures 1f, 5d, 5h and Supplementary Figures 8c-e are provided as a Source Data file. All the other data supporting the findings of this study are
available within the article and its supplementary information files and from the corresponding author upon reasonable request.

n = 5228 cells were included in the study. Number of cells covered per patient (618 - 1430) follows best practices in well-based single-cell
RNA-seq studies of the hematopoietic system (Velten et al., Nature Cell Biology 19:271-281, Nestorowa et al., Blood 128:e20-31) and can
further be justified as follows:

Power for cell type discovery: Cell types were covered with 37 to 667 cells. A minimum of 10-50 cells are required to identify cell types,
depending on the degree of similarity to other cell types. Cell types present at below 0.2%-1% of all cells sampled may therefore be missed.

Power for clone discovery: Clones marked by at least one mitochondrial variant were covered with at least 25 cells, corresponding to 1.7% of
cells in that patient. Clones present at below 1-5% of cells may therefore be missed.

In the MutaSeq experiments with Patients 1 to Patients 4, cells with less than 500 distinct genes observed and genes that appeared in less
than 5 cells were removed. This criterion was pre-established and is customary in the field, see Luecken & Theis, Mol Syst Biol 15: e8746. The
rationale for this data exclusion is that in single cell RNA-seq expeirments, some cells are of poor sample quality (e.g. apoptotic or damaged
cells) and can therefore not be used to retrieve meaningful information.

Experiment was replicated across 4 patients, and profound patient-to-patient heterogeneity was observed. All attempts at replication were
successful.

Not applicable: There were no control or treatment groups.

Not applicable: There were no control or treatment groups.
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Antibodies
Antibodies used

Validation

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation

See Supplementary Table 1.

Antigen,Used for,Clone,Fluorochrome,Company,Dilution,Catalogue Number

CD135,Index Sort,4G8,PE,BD Pharmingen,1:20,558996

CD15,Colony Classification,W6D3,Alexa700,BioLegend,1:100,323026

CD19,Colony Classification,HIB19,eFluor 450,eBioscience,1:80,48-0199-42

CD19,Index Sort,HIB19,APC,eBioscience,1:20,17-0199-42

CD20,Index Sort,2H7,APC,BD Pharmingen,1:20,559776

CD235a,Colony Classification/Index Sort,HIR2,APC,BD Pharmingen,1:30,551336

CD33,Colony Classification,WM-53,PE-Cy7,eBioscience,1:200,12-0338-42,12-0338-42

CD33,Index Sort,WM53,BV421,BioLegend,1:100,303416

CD34,Colony Classification/Index Sort,4H11,APC-eFluor 780,eBioscience,1:30,47-0349-42

CD38,Index Sort,HIT2,Alexa 700,eBioscience,1:30,56-0389-42

CD4,Index Sort,RPA-T4,APC,BD Pharmingen,1:20,555349

CD41a,Colony Classification,HIP8,FITC,eBioscience,1:200,11-0419-42

CD41a,Index Sort,HIP8,APC,eBioscience,1:30,17-0419-42

CD45,Colony Classification/Mesenchymal sort,HI30,PE,eBioscience,1:200,12-0459-42

CD45RA,Index Sort,HI100,FITC,BioLegend,1:20,983002

CD66b,Colony Classification,G10F5,PerCP/Cy5.5,BioLegend,1:100,305108

CD8,Index Sort,RPA-T8,APC,BD Pharmingen,1:20,555369

CD90,Index Sort,5E10,PE-Cy5,BD Pharmingen,1:20,555597

GPR56,Index Sort,CG4,PE-Cy7,BioLegend,1:20,358206

Tim3,Index Sort,F38-2E2,BV605,BioLegend,1:50,345018

CD105,Mesenchymal sort,43A3,FITC,BioLegend,1:30,323204

Antibodies were validated by the manufacturer who provided references on their websites using the catalog number provided

above:

Biolegend - https://www.biolegend.com/

BD - https://www.bdbiosciences.com/

eBioscience: https://www.thermofisher.com/

Male AML patients aged 18-78 years. Ethnicity unknown.

Participants were recruited following standard procedures in the University Hospital Mannheim and Heidelberg University
Hospital: AML patients at first diagnosis were asked if they would voluntarily make parts of the material taken for diagnostic
purposes available for research (informed written consent). Samples were further selected based on the availability of
genomic DNA coming from both AML and healthy tissue from the patients. There is no reason to believe that these selection
criteria would introduce a selection bias or otherwise impact the results.

Ethics commission of the medical faculties Heidelberg and Heidelberg-Mannheim of the University of Heidelberg; Bioethics
Internal Advisory Committee (BIAC) at EMBL and the CRG bioethics committee (CEIC-Parc de Salut Mar)

Bone marrow mononuclear cells were stained for 30 minutes on ice according to standard protocols. For single-cell liquid
cultures and MutaSeq, cells were stained with fluorescent-labelled antibodies against lineage markers (CD4, CD8, CD19,
CD20, CD41a, CD235a) and additional markers (CD45RA, CD135, GPR56, CD34, CD38, CD90, CD33, Tim3), and sorted
according to the gating scheme illustrated in Figure S2.




